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Description 

Background of Invention 

II is not uncommon today for peopie under the bur- 
den of an medical condition to be able to manage their 
Illness provided they have the capability to adequately 
monitor the status of their body. 

In many cases the status that needs to be deter- 
mined can be quantified through the measurement of a 
bodily constituent by taking a bodily sample, usually in 
the blood, although urine, saliva or even tissue samples 
may be used. 

One example is the ability of diabetics to rranage 
their condition, either with the use of insulin or strictly by 
diet, provided they can accurately and frequently quan- 
tify the level of glucose in their blood. While much effort 
in recent times has been devoted to providing diabetics 
with systems and methods for quickly and accurately 
measuring the glucose level in their blood, until now oth- 
er bodily constituent measurements have been outside 
the province of the rndh/idual and require the offices of 
an institutional participant or medical professional In or- 
der to provide a sample and obtain a measurement. 

One such health concern, albeit a long term one, is 
the level of cholesterol in the blood. It Is well known that 
persons having high level of blood cholesterol are more 
susceptible to various heart and circulatory ailments 
then those having a k>wer bkxxj cholesterol level. Be- 
cause blood cholesterol can be managed by a person 
through diet or medication, it is important for a person 
concerned about cholesterol level to be able to easily, 
frequently and accurately measure the concentratbn of 
cholesterol his blood or other bodily sample indicative 
of the blood cholesterol level such as plasma, serum, 
saliva, urine or skin cholesterol in order to be able to 
take the appropriate actions to manage the conditbn. 

Blood cholesterol level is one example of a bodily 
constituent, whteh Is capable of being controlled by in- 
dividual actbns through diet, exercise and the Hke. It 
would be highly desirable If an indivkjual could make 
easy, frequent, and accurate measurements of his blood 
cholesterol level. 

U.S. Patent 4,059,405 to Sodickson, et al., de- 
scribes a method and apparatus for measuring constit- 
uents in a sample that generally requires reaction of the 
sample on a porous medium with reactants, Illuminating 
the analysis site with electromagnetic radiatk)n and 
measuring the radiation that is reflected therefrom. 
While generally utilizing reflectance measurements, a 
practical non-laboratory device is not taught. 

U.S. Patent 4,935,346 to Phillips, et al.. describes 
a method and apparatus for determining the presence 
of an analyte in a fluid, particularly glucose in the blood. 
While effective, the devk;e described in this patent re- 
quires the use of two light sources and complex, expen- 
sh^e 1 2 bit digrtal processing. 

It Is an object of the inventkm. therefore to provide 



an apparatus which is capable of being operated by an 
untrained indrvMuat and provides an accurate measure- 
ment of a desired bodily constituent 

It is a further object of the invention to provide an 
s apparatus that requires a minimum number of steps on 
the part of the individual. 

It is also an object of the Invention to provide a de- 
vice having the minimum number of components re- 
quired to accomplish the objective of providing an easy. 
10 and accurate way to measure a bodily constituent level 
in order that the cost of the apparatus to the user is also 
minimized. 

It is another object of the invention to provkle an 
apparatus that is insensitive to the way in which the in- 
IS dividual uses the devfee and does not require any cali- 
bration, timing or treatment of the sample used for the 
constituent measurement 

Summan^ of The Inventkxi 

The above objects and others are achieved by an 
apparatus according to claim 1 which requires the user 
only tolnsert a strip into the test block portbn of the ap- 
paratus and place a sniall bodily sample on the cherrucal 
reagent strip. For instance, in measuring the cholesterol 
level in a sample of blood, a drop of bkxxJ Is drawn. On 
the test strip, red blood cells are separated from the 
plasma portion of the blood sample by the use of two 
hydrophilic screening layers such as glycine treated pa- 
per and polycarbonate membrane. Red blood cells are 
trapped by both screening layers while the remainder of 
the blood passes on to react with a reagent reactive with 
cholesterol deposited on the reagent membrane. The 
test block includes a light emitting diode and a photodi- 
ode which receives light generated by the LED then re- 
flected by blood reacted with the reagent. The LED is 
connected to a current source, controlled by a current 
regulator which controls the output of the LED by varying 
the current source value. The current through the pho- 
todiode. whtoh is a function of the light reflected from 
the blood reacted with the reagent, has a mathematical 
relation to the concentration of the blood constituent that 
is being measured. This output is converted by an ana- 
fog-to-digltal converter from an analog form to a digital 
form. The output of the analog-to-digital converter is 
provided to a microprocessor which also has access to 
electronic memory within the apparatus and can thereby 
cak:ulatethe concentration of the desired blood constit- 
uent by using the mathematical reiatkxi stored in the 
memory means and the digital Input that Is received. Fi- 
nally, the microprocessor provkJes'a digital electrical 
output of the calculated concentration of the blood con- 
stituent to a display, such as a liquid crystal display, 
which provides the output in a form understandable by 
the human user. 
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Brief Description of the Drawings 

Figure 1 is an exploded schematic of the test strip 
containing the reagent means upon which a sample of 
blood is placed . 

Figure 2 Is a cross sectional view of the test block 
assembly of the present inventiori^ 

Figure 3 is an electrical block diagram of the circuit- 
ry of the preferred embodiment of the present invention 
showing both discreet components and functional 
blocks. 

Descriptfon of the Preferred Embodiment 

While the description of the preferred embodiment 
will be directed toward the measurement of blood cho- 
lesterol, the invention is appropriate not only for meas- 
uring, cholesterol In the blood but also for other bodily 
constituents which, when a bodily sample (such as 
blood, plasma, serum, saliva, urine or skin) is reacted 
with the appropriate reagent, yieWs absorbanceArans- 
mittance/reflGclance In a portion of the electromagnetic 
spectrum that can be measured. 

Construction of test strips and a detailed chemical 
description can be found in European Patent Application 
No. 92306986.8 filed on 31 st July 1 992, entitled "Device 
and Method For Conducting Blotogical Assays Contain- 
ing Particulate Screening System" and assigned to the 
assignee of this application. As speciflc example is giv- 
en as foltows. 

With reference to Figure 1, there is shown a test 
strip approximately 63.5 mm by 19 mm. The thickness 
of the strip is .33 mm at the handle end to about 1 mm 
where the reaction takes place. The strip has a blood 
• appfication side containing a hole 1 which is approxi- 
mately 4 mm In diameter and a reading side containing 
a hole 7 which is approximately 4.76 mm in diameter. 
Both holes are centered about 13 mm from the end. 

The test strip further comprises a piece of plastic 
tape 3 which is 1 9 x 1 9 mm having one sticky side and 
containing the 4 nvn hole 1 . Beneath that is paper blood 
fllter2 such as Whatman 31 ET Chrom paper or SIgma's 
medium blotting paper. The paper is treated by coating 
the paper in a solutkxi consisting of 1000 ml of water in 
which are dissolved 250 gof glycin, 5.5 gof sodium chlo- 
ride, and 2.978 g disodium ethylenediamlne-tetraace- 
tate (EDTA). The paper is coated by dipping into the so- 
lution and drying. 

The next two layers beneath the paper blood fitter 
is one or two polycarbonate membranes 4, such as Nu- 
cleopor*s one mfcron polycarbonate membrane. This 
membrane is also coated with a solution made from 2 g 
of Triton X-100 dissojvsd in 1 liter of deionized water. 
The polycarbonate membrane is similarly dipped into 
the solution and dried. 

The portion below the tvyo polycarbonate mem- 
branes is the reagerit membrane 6 containing a reagent 
reactive with cholesterol in the serum portton of the 



blood. 

The membrane itself consists of a Pall Biosupport 
Biodyne B membrane, 8 microns in thickness. The rea- 
gent membrane is coated with two separate solutbns: 
s first, an organic solvent solution, then an aqueous solu- 
tton. The oi^anic K^e^^^ 574J23| of riietha^ 

having added to Itln the folbwing sequence 50 g of Di- 
octyl Sulfosucciate sodium salt (DOSS), 21.54 g of So- 
dium Cholate, 250ml or 0.2 molar 3, 3', 5, 5' tetrameth- 

10 ylbenzidine (TMB) in DMSO. 

The aqueous solution is made by mixing 400ml of 
5% Dextran % (w/v) with an average molecular weight 
of 5,000,000 to 40,000,000. 85.6ml of 1 .46 molar su- 
crose, 1 00 ml of 5% solution of Gantrez AN-1 39 polymer 

IS (available from GAF Chemical Company), 50 ml of 1 mol 
solution of sodium phosphate buffer, 1.0 M pH of 7.2, 
1 00 ml of 10% solutkjn of polyvinyl-pyrrollidone (PVP), 
195.870 units Lipoprotein Upase (LPL). 100.000 units 
of horseradish Peroxidase (POD), and 35,000 units of 

20 Cholesterol Oxidase. This solution Is adjusted to a pl-1 
of 7.2 with sodium hydroxide or hydrocloric acid and wa- 
ter is added to obtain a final volume of 1 ,000 ml. 

The reagent membrane is coated as follows: first by 
coating the Pall Biosupport Biodyne B membrane with 

2S organic solvent solutbn and then drying at an elevated 
temperature. The second coating, with the aqueous so^ 
lutlon, is also followed by drying at elevated tempera-, 
tures. The Pall Biodyne B membrane will now produce 
a color in proportion to the cholesterol ccxilent in bloods 

30 plasma. The final portion of the strip is the bottom portion 
containing hole 7 in plastic handle 8 upon which the 
above-described elements are placed as provided. 

Turning now to Figure 2, shown Is the test block 1 0 
comprising a portion of the apparatus of the present in- 

3S vention. Common to that descrbed above is a chemical 
reagents means 14 such as the reagent strip described 
above. On that strip is placed a portion of blood 12 only 
a small sample, typically one drop which is approximate- 
ly 20 ul, is required. The strip is inserted into the test 

40 block portion of the apparatus (which in Figure 2 would 
be into the plane of the paper), through an opening, and 
into a means for isolating the strip from external envi- 
ronmental influences such as the housing 56 and cover 
57. This housing and cover serve primarily to block out 

4S extraneous electromagnetic radiation such as visible 
light. 

The test bkx:k further comprises an emitter which 
is a source of electromagnetic radiation, such as light 
emitting diode (LED) 26. The LED must emit eleclro- 

so magnetic radiation such as visible light at a frequency 
in the electromagnet spectrum which is altered. by the 
reaction of the blood constituent to be measured when 
it reacts with the reagent means. In the case of the . 
present iexample. that frequency is 660 nanometers. 

ss The electromagnetic radiatbn such as visible light gen- 
erated by LED 26 travels along a first passage 60 
through a non-diffusive glass plate 61 and on to the re- 
agent strip 14 where it impinges upon the chemical re- 
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agent reacted with the blood portion that has traveled to 
the reagervt membrane. A receiver such as a photodiode 
28 is disposed in a second passage 62 at an angle with 
the chemical reagent strip 14 that is siibstantiaWy differ- 
ent from the angle of the first passage containing the 5 
LED. As can be seen from the Figure, the two passages 
60 and 62 do not intersect and there is no direct path for 
light to travel from the LED through passage 60 to the 
second passage 62 and to the photodiode 28. Instead, 
the electromagnetic radiation such as light at 660 na- JO 
nometers must travel along first passage 60, reflect off 
the chemical reagent strip and travel along second pas- 
sage 62 and ultimately to the photodiode 28. 

Further to this end of limiting the electromagnetic 
radiation received by the photodiode solely to that re- is 
fleeted by the reagent lest strip, Is the constructton of 
chamber 63. Light received by the photodiode must ex- 
clude that emitted by the photodiode but not reflected 
by the chemical reagent strip. Chamber 63 is construct- 
ed by having a plurality of surfaces 64 disposed at indi- 20 
vidual angles to the first passage 60 such that any elec- 
tromagnetic radiation from the LED emitter that passes 
through the non-diffusive glass plate 61 is reflected sub- 
stantially away from the glass-plate 61 and not back to- 
ward the photodiode 28. In this sense chamber 63 with 2S 
its surfaces 64 acts as a light trap. Another embodiment 
may be constructed of a flat, non-facetted but highly light 
absorbent, black surface. 

Turning now to Figure 3, shown is a schematic dia- 
gram of the circuitry of the apparatus of the present in- 30 
vention with certain functional blocks of the circuitry 
identified. 

Consistent with that described above, test block 10 
is shown containing LED 26 and photodiode 28. The 
current through photodiode 28 is provided to a plurality 3S 
of electrical gain devices 16 such as the network of op- 
eratk)na) amplifiers 30. 32 and 34, which constitute a 
linear current-lo-voltage circuit. These electrical gain 
devices apply three values of gain to the photodiode out- 
put. Operattonal amplifier 30 and its associated circuitry 40 
provide a gain of eight to the photodkxJe output; opera- 
tional amplifier 32 and its associated circuitry provide a 
gain of four to the photodiode output and operatkinal 34 
and its associated circuitry provides unitary gain (I.e. a 
multiplier of one) to the photodfode outpuL 4S 

The output of the electrical gain devfces 16 is then 
appPedtoa packaged electronks circuit or 'chip" 1 7 such 
as model number 75328 from Nippon Electric Corpora- 
tion (NEC) which contains among other circuits, an eight 
bit analog-to-digital converter 18. This analog-to-digital so 
converter like all such converters, Is capable of accept- 
ing a maximum analog input. If the analog input to the 
analog-to-digital converter exceeds the maximum, the 
digital output from the devfce 1 8 is not representative of 
the Input, and will introduce errors into the digital cateu- ss 
lation process. 

On the other hand, when the anak>g input to the an- 
alog-tcKf igital converter is well bek^w Its maximum value 



the resolution that can be achieved is limited because 
digital bits remain unused and the analog value must be 
quantified with a small number of bits. 

This limitation in general can be overcome by em- 
ptaying analog-to-digital converters that perfonn the dig- 
ital quantization using a much larger nurhber of bits than 
the 8 bit analog-to-digital converter used in the present 
example. This, however, runs counter to one of the pri- 
mary objects of the invention which is to produce a blood 
constituent analyzer that is inexpensive yet accurate. 

This apparent conflict between performance and 
cost is overcome by choosing the operatk}nal amplifier 
network output which Is the largest of the set. but does 
not exceed the maximum analog input permitted, to the 
analog-to-digital converter. 

Therefore, with large analog signals a unitaiy gain 
40 would be applied and the larger number could be 
converted to a digital fomnat within the eight bit con- 
straint of the converter using nearly the entire eight bit 
resolulfon. For tower analog signals, either the gain of 
four 38 or the gain of eight 36 would be selected, which- 
ever is larger while remaining below the maximum al- 
towabl^ input A concomitant Increase , in resolutbn 
would be achieved by substantially using all of the eight 
bit resolution of the analog digital converter 18. 

Also associated with this embodiment are memory 
means such as electrically erasable programmable read 
only memory (EEPROM) 20 and in the case of the 
75238 microprocessor 17, 8K of read only memory 
(ROM) 21 contained on the chip. Memory nrwans may 
comprise means other than traditional data storage, 
such as a "hard-wired" representation of the mathemat- 
teal relation between reflectance and constituent con- 
centratfon. These memory means 20 and 21 contain in- 
formation such as the nnathematical relationship be- 
tween the blood cholesterol level and the current of the 
photodiode which ultimately become a digital value from 
the.A/D converter 18. Information such as the mathe- 
matical characterizatbn woukj be contained in the non- 
volatile menrxjry d the ROM 21 contained on chip 17, 
whereas the EEPROM 20 would contain information 
that is partteular to a single reading such as characteri- 
zation infonnatfonfor the chemical reagent strip Inserted 
into the reader for any particular test Means for entering 
characterization values such as through a keyboard or 
bar code reader 54 would provide this characterization 
infomnation to the EEPROM 20 that is necessary for 
subsequent calculations. 

The digital output of the analog-lo-digital converter 
18 and information from memory means 20 and 21 are 
then provided to a 4 bit microprocessor also contained 
on the 75328 chip 17. For this particular chip a 4 bit mi- 
croprocessor is utilized to calculate digitally the blood 
cholesterol level using characterization information from 
the EEPROM 20, the mathematical relationship stored 
in ROM 21 and the light reflectance value supplied in a 
digital form by A/D converter 1 8. 

The microprocessor provides the results of its cal- 
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cuiations to a display means such as liquid crystal dis- 
play 58. This allows a presentation in a human under- 
standable form ot the calculated concentration of the 
blood constituent that is measured. In the case of a cho- 
lesterol measurement, the output would be in the range s 
of 1 0O - 450 milligrarns peir deciliter. 

* This use of gain stages In combination with the 8 bit 
A/D converter provides as equivalent of higher resolu- 
tion at lower signal levels, for example, by using a gain 
of 4 and a gain 8 in front of the A/D converter. When the io 
signal Is 1/4 of the maximum Input of A/D converter, the 
gain of 4 stage is added. This means that signals In this 
range still have 8 bits of resolutbn equivalent to a 10 bit 
A/D converter. When the signal is below 1/B full scale of '■ 
the A/D converter, a gain of 8 can be used and the equiv- ' ^ 
alent resolution Is 11 bits. This approach is especially 
beneficial for the meter of the present invention because 
nearly all of the measurements fall below 1/4 of the full 
scale, but on rare occasions extremes of strip charac- 
teristics, cholesterol level and arr^ient light levels can 
be accommodated. 

In order that the selective electrical gain device 1S 
does not produce a voltage at or. near 0 which may in- 
terfere with the appropriate calculations, a bias voltage 
may be applied by buffer 42. This voltage is summed 
with the output of the voltage multipliers 36, 38 and 40, 
in order that accuracy and linearity be maintained at low 
levels. 

Power to the light emitting diode 26 is provided by 
current source 44 which causes the LED to emit elec- 
tromagnetic radiation. 

The current source 44 is connectedtoa current con- 
trol means 46 which regulates the electromagnetic out- 
put of the fi^t emitting diode by providing a number of 
different current source current values. The cunent 
source 44 is regulated by the current control means 46 
so that the output of the LED 26 is within a predeter- 
mined range calculated by the microprocessor so that 
the electromagnetic radiation reflected by the chemical 
reagent means 14 reacted with the blood 12 and re- 
ceived by the photodiode 28 is within a range where the 
photodiode produces an electrical ou^ut having an ac- 
curate mathematical relation to the concentration of the 
blood constituent. 

Control over the brightness of the LED 26 is exer- 
cised to assure adequate dynamic range of the photo- 
detector sensor 28 across ail required test conditions. 
The microprocessor 22 controls the light level by a dig- 
ital output through the current control means 46 and 
LED current source 44. The current control means 46 
in this embodirhent utilizes' a digital-to-analog converter 
48 that receives an input from the microprocessor 22 
and a voltage input from a fixed voltage source 50. The 
current control means 46 provides a voltage output con- 
verted to a current output by the current source, which 
in this embodiment utilizes a voltage tqcurrent converter 
circuit 52 to change the voltage input from the current 
control means 46 to a current source to power the LED 



26. 

Thfe brightness circuit is required due to variations 
from LED to LED inmanufacturing, changes in temper- 
ature, and aging of the LED. At the beginning of each 
test, if the reflectance does not fall within a predeter- 
mined voltage range, the digital-to-analog value is ad- 
justed to bring the value to within a desired range. 

Photometric data from the test block 10 is collected 
once per second in a sequence that is repeated every 
second as follows: 

. The LED is turned on. A period of 2 miliseconds Is 
allowed to pass then a reading is taken with the LED on 
anid in the next 16.6 milliseconds each photometric input 
is read 44 times for each of the gain levels 1. 4 and 8. 
The 44 readings for each gain level are added together 
and the LED is turned off for a period of 4 milliseconds. 
A reading is then taken with the LED off in order to de- 
temiine electrical ambient light effects by reading each 
photometric Input 44 times in 16.6 milliseconds. Again 
the 44 readings are added for each gain level. After this 
is completed, the electrical offset readings from the pro- 
ceeding procedure are subtracted from the readings 
taken wth the LED on for each gain level The resulting 
answer (i.e., with the electrical offset subtracted) is di- 
vkled by 44 to get an average value. The LED remains 
off until the start of the next 1 second period. 

When a user wishes to begin a test, the functktn is 
initiated by pressing a TEST button. If a strip has not 
been inserted, the reflectance of the testblock will be 
below a predetermined voltage level, in this embodi- 
ment 0.1 volts, and the LCD will prompt the user to "IN- 
SERT STRIP.' When the dry chemical reagent strip is 
in place, and a steady voltage is measured (greater than 
the minimum expected strip voltage of 0. 1 volts), the dis- 
play then prompts the user to 'ADD BLOOD." The unit 
will monitor reflectances off the strip continually once the 
dry strip is in place, thus detecting the applicatfon of a 
blood sample by an accompanying drop in reflectance. 
When the reflectance drops 5% or more relative to the 
initial voltage value, a sample is indicated as present 
and the word "TESTING" will be displayed. The test is 
then conducted and a result is displayed when the 
measured reflectance has reached a minimum value. 

The voltage value at the highest resolution is select- 
ed from the values stored in each 1 second perkxi. The 
criterion for selection Is to evaluate the value from the 
stage of gain 1. If the value is less than 12.5% of the 
nr^aximum analog input of the analog-to-digital convert- 
er, the voltage value from the stage of the gain of 8 is 
used; if not, but the value is less than 25% of maximum 
input of the anabg-to-digital converter, then the stage 
with the gain of 4 voltage value is used. OthenA/ise, the 
voltage value of the stage having a gain of 1 is used. 

When the value measured (adjusted for using the 
output of different stages of gain) changes less than a 
predetermined amount in a given period ot time the ap- 
paratus stores that data as test end-point data. These 
values are then used to calculate the level ot the blood 
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consliluent such as cholesterol The calculalional proc- 
ess utilizes 3 constants which are characlerl2atk« pa- 
rameters of the test strip and are placed into the memory 
of the apparatus. This is accomplished either by scroll- 
ing through a display and entering the appropriate val- 
ues from a menu on the display with keyboard swttches 
or reading the information directly off the test strip and 
Into the memory using a bar code reader. 

Entry of characterization parameters for a given test 
strip, which will be common to any given fot of test strips, 
may be accomplished by momentarily depressing the 
SELECT key. Each successive momentary depression 
of the SELECT key advances the display to present the 
next option to be specified. Means for changing a dis- 
play option such as by pressing the TEST key allows 
the display to advance to the next option. Entry of a pa- 
rameter is terminated by advancing through the entire 
sequence of parameters by successive depression of 
the SELECT key or by waiting for more than six sec- 
onds, when the meter automatfcally terminates param- 
eter entry. In this way. the characterization parameters 
of the test strip which constitutes coefficients for the for- 
mula used to calculate the end numeral resuh are en- 
tered into the memory of the apparatus. 

The internal workings of the apparatus are nol ap- 
parent to the user. When the unit prompts the user to 
•INSERT STRIP" the user Inserts the chemfcal reagent 
strip. When the unit prompts the user to "ADD BLOOD' 
the user opens the door, which acts as an Isolatkwi 
means from light and other electromagnetic radiatkan, 
and adds a drop of blood to the test strip which remains 
inserted in the meter. 

The nneasurement block will reflect some light back 
to the photodetector even if no strip is in place at all. The 
amount of this reflectkm (Rbiack) can be determined at 
the factory or immediately prior each test and then 
stored to the non-volatile men>ory. Since Rbiack voltage 
is proportional to the Intensity of the LED light and since 
the actual test could be performed at a different light in- 
tensity, the Rbiack value is ratbed as shown !n the fol- 
lowing formula: 

ratloed Rbiack = (test light Intensity/factory 
light intensity) *Rblack. 

The ratioed Rbiack value is subtracted from every 
measurement to yield true reflection. 

In the particular emlxxiiment described herein for 
the calculatkxn of blood cholesterol level, the formula for 
calculating the concentration of cholesterol in blood us- 
es the three characterization parameters from the test 
strip and solves a second order equatton. 

After the number is calculated the result is displayed 
on a liquid crystal display or by other appropriate display 
means. 

Error conditkxis which can be displayed at "TOO 



LOW" where the result is too tow for the device to accu- 
rately measure, that is cholesterol is under 100 mg/dl; 
and 'TOO HIGH* where the result is beyond the range 
of the apparatus that is cholesterol is above 400 mg/dl. 

5 In this instance the test is aborted because it would yiekl 
inaccurate results. In lower levels of ambient light, how- 
ever, the resulting ambient light level is subtracted as 
described above and does not interfere with the test. 
It the newly inserted test strip is too dark because 

70 of prolonged exposure to humklity or because btood 
was added to the strip before the strip was inserted in 
the meter, an error message will also be displayed. 

Finally, an en-or will be displayed If the output volt- 
age does not stabilize to within a predetermined range 

'« within three minutes. 



Claims 

^ 1 . An apparatus for measuring the concentration of a 
constituent in a bodily sample (12) comprising: 

' a test block (1 0) adapted to receive said bodily 
sample and adapted to receive chemical rea- 
gent means (14) reactive with the constituent 
desired to be measured, said test block (10) 
producing an electrical output having a mathe- 
matbal relation to the concentration of said 
constituent. 

memory means (20, 21) containing characteri- 
zation information for said chemical reagent 
means and for said mathematical relatk)n. 
a microprocessor (22) operatively linked to the 
output of an anatog-to-digital converter (18) to 
receive the digital output of said converter and 
operatively connected to the memory means 
(20. 21) to read the contents of sad memoiy 
means, saki rnk:roprocessor (22) adapted to 
calculate the concentration of said constituent, 
a display means (58) operably connected to 
said microprocessor (22) to receive said calcu- 
lated concentration of said constituent and dis- 
play said concentratkxi in human understand- 
able form, characterised in that: 
the apparatus further comprises a plurality of 
electrical gain devices (30, 32, 34) operably 
connected to the test block (10) to receive said 
test bkxJk electrical output; said analogue to 
digital converter (18) is capable of accepting a 
maximum analogue input and is operably con- 
nected to the electrical output of sakJ plurality 
of electrical gain devices (30, 32, 34); and 
saM electrical gain devices apply electrical gain 
to saad test block output and said analogue-to- 
digital converter selects the largest device out- 
put which is less than the maximum acceptable 
anabgue input. 
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2. The apparatus of Claim 1 wherein said lesl block 
(10) comprises an emitter (26) adapted to expose 
said portion of constituent reacted with said chem- 
ical reagent means (14) to elecUonnagnetic radia- 
tion and a photodiode (28) adapted to receive the 
electromagnetic radiation generated by the emitter 
(26) and reflected by said bodily sample (1 2) react- 
ed with said chemical reagent means (14) and 
wherein said photodiode (28) produces an electrica! 
output having a mathematical relation to the con- 
centration of said constituent. 

3. The apparatus of claim 1 or claim 2 wherein said 
electrical gain devices (30. 32. 34) are operational 
amplifiers. 

4. The apparatus of any one of claims 1 to 3 wherein 
said gain is set to be less than or equal to said max- 
imum input of said analog-to-digitai converter (18) 
divided by the test block output. 

5. The apparatus of any one of claims 1 to 4 wherein 
a buffer (42) is operatively connected to said selec- 
tive electrical gain device, said buffer apply rtg a 
voltage to said gain device In order that the output 
Irom said gain device to said microprocessor (22) 
is always greater than zero and the output provided 
by th e gain device to said mbrc^rocessor is the sum 
of the output of said gain device and the buffer volt- 
age. 

6. The apparatus of Claim 2, wherein said emitter (26) 
is operably connected to a current source (44), the 
current from said current source causing said emit- 
ter (26) to emit electromagnetic radiation, and said 
current source (44) is operably connected to a cur- 
rent control means (46), said means regulating the 
electromagnetic output of said emitter (26) by pro- 
viding a plurality of current source current values. 

7. The apparatus of Claim 6 wherein said microproc- 
essor (22) is operably connected to said current 
control means (46) and said current source is reg- 
ulated by said clirrent control means such that the 
output of said emitter Is within a predetermined 
rang© calculated by said microprocessor (22) so 
that the electromagnetic radiation reflected by said 
chemical reagent means (1 4) reacted with said con- 
stituent and received by said photodiode (28) is 
within a range that the photodiode produces an 
electrical output having an accurate mathematical 
relation to the concentration of said constituent. 

8: The apparatus of Claim 6 wherein said current con- 
trol means (46) comprises a digltal-to-analog con- 
verter (18) receiving an Input from said microproc- 
essor (22) and receiving a further input from a fixed 
voltage source (50), said current control means (46) 



having an output which Is one of a plurality of volt- 
age values. 

9. The apparatus of Claim 8 wherein said current 
s source (44) cornprtses a voltage to current convert- 
er circuit (52) which receives a voltage Input from 
the output of said current control means (46). 

10. An apparatus according to any preceding claim for 
10 use in determining the concentration of cholesterol 

in a bodily sample (1 2), v^erein said test block (1 0) 
Is adapted to receive a bodily sample containing 
cholesterol and is adapted to receive chennical re- 
agent means (14) reactive with cholesterol. 

IS 

means for entering into said apparatus a char- 
acterization value associated with said reactive 
chemical reagent means (14), 
an emitter (26) and a receiver (26) which com- 
20 prises a portion ot said test block (1 0), the out- 

put of said emitter impinging on the reagent 
means reacted with cholesterol and said re- 
, ceiver receiving a portion of the output after the 
output has interacted with the reagent means 
ss reacted with cholesteroi. 

means (56, 57) for isolating said bodily sample, 
said reagent means and said receiver con- 
tained within said test block protected from ex- 
traneous environmental noise and contaml- 
30 nants. 

11. The apparatus of Claim 10 wherein said chemical 
reagent means (1 4) reactive to cholesterol compris- 
es a test strip coated with a chemical reagent and 

35 adapted to be inserted into the test block portion of 
said device. 

12. The apparatus of Claim 1 0 wherein said means for 
entering into said device a characterization value 

40 comprises means for scrolling a menu of values on 
said display means (58) and a means for entering 
one such value into the device. 

13. The apparatus of Claim 1 0 wherein said means for 
45 entering into said devfce a characterization value 

comprises a bar code on saki chemfeal reagent 
means and a bar code reader (54) comprising a por- 
tion o( said apparatus. 



so 14. The apparatus of Claim 1 0 wherein said portion of 
the output of the emitter (26) received by the receiv- 
er (28) after having interacted with the reagent 
means (14) reacted with saki body sample portion 
(12) is reflected light . 

55 

1 5, The apparatus of Claim 10 wherein said microproc- 
essor (22) is electrically connected to sad receiver 
(26) by having the current output of saki receiver 
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ebiem Mikroprozessor (22), der betrieblich mft 
dem Ausgang eines Analog-Oigitat-Wandlers 
(18) verbunden ist, um das digitals Ausgangs- 
signal des Wandlers zu empfangen, und be- 

s triebllch mil den Speichermitlein (20. 21) ver- 

.,bundenlst, umdenlnhattderSpelchermrttel zu 
lesen, wobei der Mikroprozessor (22) die Kon- 
zentratkdn der Komponenle berechnen kann. 
Anzelgenriittelii (58), wefche betriebHch mit dem 

10 Mikroprozessor (22) verbunden sind. om die 

berechnete Konzentratbn der Komponenle zu 
empfangen und die Konzentraiioh in einer fOr 
den Menschen verstdndllchen Form anzuzel- 
gen. 

IS 

dadurch gekennzelchnet, daB 

die Einrichtung f erner mehrere elektrische Ver- 
starkungsvorrichtungen (30, 32, 34) aufwetst. 

20 die betrleblfch mil dem Prflfbtock (10) verbun- 

den sind, um das. elektrische Ausgangsslgnal 
des PrOf blocks zu empfangen; der Analog-DI- 
"grtal-Wandler (18) einen maximalen analogen 
Eingangswert annehmen kann und betrieblich 

^5 mit dem elektrischen Ausgang der mehreren 

eleklrischen Verstdrkungsvorrichtungen (30. 
32, 34) verbunden [st; und 
die elektrischen Verstarkungsvorrlchlungen ei- 
ne elektrische Verstaricung des Ausgangsel' 

30 ghals des Prufblocks vorsehen und der Anatog- 

Digilal-Wandler das groSte Ausgangssignal 
auswahlt. das kleiner ist, als der maximale an- 
nehmbare anabge Eingangswert 

35 2. Einrichtung nach Anspruch 1 , bei der der PrOfbksck 
(10) einen Sender (26) aufweist, der den Teil der 
Komponente. dermitderchemischen Reagsnzvor- 
richtung (14) reaglert, elektromagnetischen Strah- 
len aussetzen kann, und eine PhotodkxJe (28) aut- 

40 weist, welche die von dem Sender (26) erzeugte 
und von der Korperprobe (12), die mit der chemi- 
schen Reagenzvorrichtung (14) reaglert hat, reflek- 
tierte elektromagnetische Strahlung empfangen 
kann, wobei die Photodiode (28) ein elektrisches 

^ Ausgangssignal erzeugt, das eina malhematische 
Bezlehung zu der Konzentratton der Komponente 
hat 



pass through a current to voltage converter (52), the 
voltage of which provkJas an input to saU micro- 
processor (22), 

16. An apparatus according to claim 10 wherein said 
test block (10) has separate, non-intersecting pas- 
sages (60. 62), a first passage (60) containing the 
emitter (26) and terminating at said chemical rea- 
gent strip (1 4). saki passages forming substantially 
different angles with respect to the surface of the 
chemical reagent strip, 

said test block further having a chamber (63) 
with a plurality of surfaces (64), said surfaces 
being disposed at individual angles to said 
chemfcal reagent strip (14) such that electro- 
chemical radiation from sakf emitter (26) pass- 
ing through saki chemk:al reagent strip is re- 
flected substantially awawy from sakf chemical 
reagent strip. 

17. The apparatus of claim 16, wherein sakf bodily sam- 
ple (12) Is blood. 

18. The apparatus of claim 17, wherein said constituent 
is cholesterol. 

1 9. The apparatus of any preceding claim, wherein said 
emitter (26) Is a light emitting diode. 

20. The apparatus of claim 1 9, wherein said light-emit- 
ting diode (26) emits electromagnetic radiation in 
the visible light spectrum. 

21. The apparatus of claim 20, wherein the light-emit- 
ting diode (26) emits visible light of 660nm. 

22. The use of an apparatus according to any preceding 
claim for measuring the concentratton of a constit- 
uent in a bodily sample (12). 



PatentansprGche 

1. Einrfchtung zur Messung der Konzentration einer 
Komponente einer Korperprobe (12), mit 

einem PrOfblock (10), der die Korperprobe und 
elne chemische Reagenzvorrichtung (14) auf- 
nehmen kann, welche mrt der zu messenden 
Komponente reaglert, wobei der PrOfblock (10) 
ein elektrisches Ausgangssignal mit einer ma- 
thematischen Beztehung zu der Konzentration 
der Komponente erzeugt; 
Spelchermittein (20. 21). welche Charaklerlsie- 
rungsinformatlon fOr die chemische Reagenz-. 
vorrichtung und fur die malhematische Bezle- 
hung enthalten; 



3. Einrichtung nach Anspruch 1 oder 2, bei der die 
eleklrischen Verstarkungsvorrichtungen (30, 32, 
34) Operationsverstarker sind. 

4. Einrkrhtung nach einem der AnsprDche 1 bis 3, bei 
der die Verstarkung auf einen Wert eingestellt ist, 
der kleiner oder glelch dem maximalen Eingangs- 
wert des Anaiog-Digital-Wandlers (18) gelellt durch 
das Ausgangssignal des PrOfblocks isL 
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5. Einrichtung nach einem der Anspruche 1 bis 4, bei 
der ein Puffer (42) betriebltch mit der ausgewahtten 
elektrischer) Verslarkungsvorrichtung verbindbar 
ist, wobei der Puffer eine Spannung an die Verslar- 
kungsvorrichtung aniegt, damit das Ausgangssi- S 
gr>al der yerstarkungsyorrichtung, das an den Mi- 
kroprozessor (22) geht, immer groBer als Null ist, . 
und damit das yon der Verstarkungsvorrichtung an 
den Mikroprozessor gelieferte Ausgangssignal 
gteich der Summe des Ausgangssignals der Var- io 
starkungsvorrichtung und dar Pulferspannung ist 

6. Einrichtung nach Anspruch 2, bei der der Sender 
(26) betrieblich mit einer Stfomquelle (44) verbun- 
den ist, wobei der Strom von der Stromquelle be- is 
wirkt. daO der Sender (26) elektromagnetlsche 
Strahhjngaussendet, und die Stromquelle (44) be- 
trieblich mit einer Stromsteuervorrichtung (46) ver* 
bunden ist, weiche das elektromagnetische Aus- 
gangssignat des Senders (26) einstellt. indem sie . ^ 
mehrere Stromquellen-Slromwerte vorsieht. 

7. Einrichtung nach Anspruch 6, bei der der Mikropro- 
. zessor (22) betrieblich mit der Stromsteuervorrrch- 

tung (46) verbunden ist und die Stromquelle mit Hii- 2S 
fe dieser Stromsteuervorrichtung derart geregett 
wird. daS das Ausgangssignal des Senders Inner- 
halb eines vorgeget>enen Bereiches liegt, der von 
dem Mikroprozessor (22) berechnet wird. so daS 
die von der chemischen Reagenzvorrichtung (1 4), so 
die mit der Komponente reagiert hat, reflektierte 
und von der Photodiode (28) empfangene elektro- 
magnetische Strahlung innerhalb eines Bereiches 
liegt, in dem die Photodiode ein elektrisches Aus- 
gangssignal mrt einer prazisen malhematischen ^- 
Bezlehung zur Konzentration der Komponente er- 
zeugt. 

8. Einrichtung nach Anspruch 6, bei der die Stroms- 
teuervorrichtung (46) einen Digital-Analog-Wandler 
(18) aufweist, der ein Eingangsslgnal von dem Mi- 
kroprozessor (22) und ein weiteres Eingangsslgna! 
von einer festen Spannungsquelle (50) empfangt. 
wobei die Stromsteuervorrichtung (46) ein Aus- 
gangssignal llefert, das einen von mehreren Span- 45 
nungsweiten hat. 

9. Einrkrhtung nach Anspruch 8, bei der die Strom- 
quelle (44) eine Spahnungs-Strom-Wandlerschat- 
tung (52) aufweist, die eine Eingangsspannung von so 
dem Ausgang der Stromsteuervorrichtung (46) 
empfangt 

10. Einrichtung nach einem der vorangehenden An- 
sprOche zur Verwendung f Or die Ermfttlung der Kon- ss 
zenlration von Chbiest'erln |n einer Korperprobe 
(12), wobei der PrQfbiock (10) eine cholesterinhal- 
tige Kdrperprobe und dine chemlsche Reagenzvor- 



richtung (14) aufnehmen kann, die mil Cholesterin 
reagiert, mit 

Mittein zum Einbringen eines Charakterisie- 
rungswertes in die Einrichtung, der zu der che- 
mischen Reagenzvorrichtung (14) gehort, 
einem Sender (26) und einem Empfanger (28), 
die einen Tell des Prufblocke (10) bHden. wobei 
das Ausgangssignal des Senders auf die Rea- 
genzvorrichtung auttrifft, die mit dem Choieste> 
rin reagiert hat und der Empfanger einen Teil 
des Ausgangssignal empfangt. nachdem das 
Ausgangssignal mit der Reagenzvorrichtung. 
die mil dem Cholesterin reagiert hat, in Wech- 
selwirkung getreten ist, 
Mittein (56, 57) zum Isolieren der Korperprobe, 
wobei die Reagenzvorrnhtung und der Err^- 
fanger, die In dem Prufbkx;k enihalten sind. ge- 
gen von eu6en kommendes Umgebungsrau- 
schen und Verunreinigungen geschutzt sind. 

11. Einrrchtung nach Anspruch 10, bei der die chemi- 
scMe Reagenzvorrichtung (14), weiche mit Chole- 
sterin reagiert einen Teststreifen aufweist, der mit 
einer chemischen Reagenzie beschichtet Ist und in 
den PrQfbtockteil der Einrichtung eingebracht war- 
den kann. 

12. Einrichtung nach Anspruch 10, bei der die MItte! 
zum Eingeben eines Charakterisierungswertes In 
die Einrichtung Mittel zum Verschieben eines Wer- 
te-MenOs auf der Anzeigevorrichtung (58) und eine 
Vorrichtung zum Eingeben eines solchen Wertes in 
die Einrichtung aufweisen. 

13. Einrichtung nach Anspruch 10, bei der die Vorrich- 
tung zum Eingeben eines Charakterisierungswer- 
tes in die Einrk;htung einen Strichcode auf der che-- 
mlschen Reagenzvorrichtung und einen Strlch- 
codeleser (54) umfaSt der einen Teil der Einrich- 
tung bildet. 

14. Einrichtung nach Anspruch 10, bei der der Teil des 
Ausgangssignals des Senders (56), der von dem 
Empfanger (28) emplangen wird, nachdem er mil 
der Reagenzvorrk^htung (14) In Wechselwirkung 
getreten ist die mit der Kdrperprobe (12) reagiert 
hat reflektiertes Lk:ht ist. 

15. Einrichtung nach Anspruch 10, bei der der Mikro- 
prozessor (22) eleklrisch mit dem Empfanger (28) 
verbunden ist, indem der Ausgangsstrom des Emp- 
fangers durch einen Strom-Spannungs-Wandler 
(52) geht dessen Spannung ein Eingangssignal fur 
den Mikroprozessor (22) bildet 

16. Einrichtung nach Anspruch 10, bei der 
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der PrOfbIcx:k (10) gelrennte, sfch ntch! schnel- 
dende Durchgange (60, 62) hat. wobei ein er- 
sler Durchgang (60) den Sender (26) enlhalt 
und bei dem chemischen Reagenzstreif en (1 4) 
endet, und wobei die Durchgange relativ zur s 
Oberfldche des. chemischen Reagenzstreifens 
deutlich unterschiedllche Winkel haben, und 
der PrCHblock femer etne Kammer (63) mrt 
mehreren OberfiSchen (64) aufweist. die mit in- 
divlduellen Wlnlteln zu dem chemischen Rea- io 
genzstreifen (14) angeordnet sind, so daB die 
elektrochemische Strahlung von dem Sender 
(26), die durch den chemischen Reagenzstrel- 
fen geht, im wesentlichen von dem chemischen 
Reagenzstreifen weg retlektrert wlrd. » 

17. Einrichtung nach Anspruch 16, bei der die Kdrper- 
probe (12) Blut ist. 

1 8. Eirirfchtung nach Anspruch 1 7, bei der die Kompo- so 
nenle Cholesterln ist 

19. Einrichtung nach einem der vorhergehenden An- 
sprOche. bei der der Sender (26) eine LED ist. 

ss 

20. Einrichtung nach Anspruch 1 9, bei der die LED (26) 
elektromagnetische Strahlung im sichtbaren Llcht- 
spektrum emittiert 

21. Einrichtung nach Anspmch 20. bei der die LED (26) 30 
sichtbares Licht mit einer WelleniSnge von 660 nm 

emittiert 

22. Verwendung einer Einrichtung nach einem der vor- 
angehenden AnsprOche zum Messen der Konzen- 3S 
tration einer Komponente in einer Korperprobe 
(12). 

Revendicatlons 40 



que & hum^rique (1 8) pour recevoir la sortie nu- 
mdrique dudrt convertisseur et op^ratrvement 
connects au moyen formant mdmoire (20, 21) 
pour lire les contenus dudit moyen fornnant m6- 
moire, ledit mlcroprocesseur (22) 6tant adapl6 
6 caiculer ta concentration dudIt constituent, 
un moyen d'affichage (58) op6rativement con- 
nects audit mlcroprocesseur (22) pour recevoir 
ladite concentration calcuiSe dudit constituant 
et afficher ladite concentration sous una forme 
connprdhensible pour rdtre humain, caractdrlsS 
en ce que : 

I'appareil comprend de plus un certain nombre 
de disposil'rfs & gain Slectrque (30. 32, 34) op6- 
rativement connectds au bloc de test (10) pour 
recevoir ia sortie 6lectrk?ue dudit btac de test ; 
ledit convertisseur anabgique d num6rique 
(18) est capable cTaccepter une entree anab- 
gique maximale et il estop6rativement connec- 
ts & la sortie Slectrique desdits dspositifs h gain 
Siectriqus (30. 32, 34) ; et 
lesdits dispositifs d gain Slectrique appliquent 
un gain 6lectrique ^ ladite sortie du b\oc de test 
et ledit convertisseur anabg}que-&-num6rique 
s6leclbnne la plus grande sortie du dispositif 
qui est plus petite que TentrSe anaiogique ac- 
ceptable maximale. 

2. Appareil de la revendicatbn 1 oCi ledit bbc de test 
(10) comprend un 6metteur (26) adapts h exposer 
ladite portion du constituant ayant rdagi avec ledit 
moyen formant rSactH chlmique (14) k un rayonne- 
ment SlectromagnStique et une photodiode (28) 
adaptSe § recevoir le rayonnement SlectromagnS- 

■ tique gSnSrS par I'Smetteur (26) et r6n6chl par ledil 
Schantilk>n corporal (12) ayant rSagi avec ledit 
moyen formant rSactif chtmique (14) et oCi ladite 
photodiode (26) produit une sortie Slectrique ayant 
une relatbn mathSmatique avec ia concentration 
dudit constituant. 



1. Appareil pour mesurer la concentration d'un cons- 3. 
tituant dans un fichantiikjn corporel (12) 
comprenant : 

45 

un bloc de test (10) adapts k recevoir ledit 4. 
Schantillon corporel et adapts k recevoir un 
moyen formant r6actit chimique (14) rSaglssant 
avec la constituant que Ton souhaite mesurer, 
ledit bloc de test (10) produisant une sortie so 
diectrique ayant une relation math^matique 
avec la concentration dudit constituant. 5. 
un nxyen formant mSmoire (20, 21 ) conlenant 
une Information da caractSrisatbn dudit moyen 
formant rSadif chimique et de ladite relation ss 
mathSnnatique, 

un mlcroprocesseur (22) opSratrvement en- 
chains h la sortie cTun convertisseur anabgi- 



Appareil de la revendicatbn 1 ou de la revendica- 
tion 2 oCi lesdits dispositifs k gain Slectrique (30. 32, 
34) sont des amplificateurs opSrationnels. 

Appareil sebn I'une quelconque des revendicatlons 
1 d 3 ou ledit gain est Stabli pour Sire plus petit que 
ou Sgal k ladite entrSe maximale dudit convertis- 
seur analogique-d-numSrque (18) divisSe par la 
sortie du bloc de test 

^pareil selon I'une quelconque des revendications 
1 6 4 ou un tampon (42) est opSrativement connects 
audit dispositif k gain Slectrique sSiectif, ledit tam- 
pon appliquant une tension audit dispositif k gah 
afin que la sortie dudit dispositif d gain audit mlcro- 
processeur (22) soit toujours plus grande que zSro 
et que la sortie appliquSe par ledit dispositif k gain 
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audit microprocesseur soil la somme de la sortie 
dudft disposHif k gain et de la tension du tampon. 

6. Appareil selon la revendlcation 2, ou ledit ^metteur 
(26) est op^rativement connects k une source de 
courant (44), le courant de ladite source de courant 
forfant ledit 6metteur (2S) d 6mettre un rayonne- 
ment dlectromagn^tique. et 

ladite source de courant (44) est ppdratlvement 
connectSe k un moyen de contrdte du courant 
(46) du moyen r6gulant la sortie dlectromagnfi- 
tlque dudit ^metteur (26) en produlsant un cer- 
tain nombre de vateurs de courant de la source 
da courant 

7. Appareil de la revendicatlon 6 ou ledit microproces- 
seur (22) est op6rativement connecti audit moyen 
de contrdle du courant (46) et ladite source de cou- 
rant est rSgulSe par ledit moyen de contrdle du cou- 
rant de mani&re que la sortie dudit dmetteur soil 
dans une gamme prdddterminde calculde par ledit 
microprocesseur (22) de maniere que le rayonne- 
ment 6lectromagn6tique r6fl§chi par ledit moyen 
lormant r6actif chimique (14) ayant r6agl avec ledit 
constrtuant et re^u par ladite photodiode (28) soil 
dans une gamme telle que la photodiode produise 
une sortie diectrique ayant une relation mathSmati- 
que precise avec la concentration dudit constituant. 

8. Appareil de la revendication 6 oD ledit moyen de 
contrSle du courant (46) comprend un convertis- 
seur analoglque a numSrique (18) recevant une en- 
tree dudit microprocesseur (22) et recevant une 
autre entree d'une source de tensbn fixe (50), ledit 
moyen de contrOle du courant (46) ayant une sortie 
qui est Tune d'un certain nombre de valeurs de ten- 
sion. 

9. Appareil de la revendlcation 8 oO ladite source de 
courant (44) comprend un circuit convertlsseur ten- 
sion k courant (52) qui regoit une entrde de tension 
de la sortie dudit moyen de contrSle du courant (46). 

10. Appareil selon toute revendlcation pr6c6dente k uti- 
liser pour determiner la concentration du cholestd- 
rot dans un dchantillon corporel (12), ob ledit bloc 
de test (10) est adapts k recevoir un dchantillon cor- 
porel contenant du chblestdrol et est adapts k re- 
cevoir un moyen formant rdactif chimique (14) r6a- 
gissant avec le cholesterol, 

un moyen pour introduire dans ledit appareil 
une valeur de caract6risation associ^e audit 
moyen r6actif chimique r^agissant (1 4), 
un #metteur (26) et un r^cepteur (28) qui tor- 
ment une portion dudit bloc de test (10), la sor- 
tie dudit dmetteur faisant impact sur le moyen 



formant r^actif ayant rdagi avec le cholesterol 
et iedil rScepteur recevant une portion de la 
sortie apr&s que la sortie ait reagi avec le 
moyen formant rdacttf ayani rtegi avec le cho- 

5 lesterol. 

un moyen (56. 57) pour isoler ledit echantiilon 
corporel. ledit moyen formant rdactif et Jedit r6^ 
cepteur contenu dans ledit bloc de test, prote- 
ges d'un bruit etranger de renvironnement et 

10 de contaminants. 

11. Appareil de la revendication 10 ou ledit nnoyen for- 
mant reactrf chimique (1 4) , reagissant avec le cho- 
lesterol, comprend une bande de test enduite d'un 

IS reactif chimique et pouvant Stre inseree dans la por- 
tion de bloc de test dudit dispositif. 

12. Appareil de la revendication 10 ou ledit moyen pour 
introduire dans ledit dispositif une valeur de carac- 

20 ledsation comprend un nrwy en pour derouler un me- 
nu de valeurs sur ledit moyen d'afTichage (58) et un 
moyen pour introduire une telle valeur dans le dis- 
positif, 

25 13. Appareil de la revendication 10 ou ledit moyen pour 
introduire, dans ledit dispositif. une valeur de carac- 
terisation comprend un code-barres sur ledit moyen 
formant reactif chimique et un iecteur de code-bar- 
res (54) fomiant une portion dudit appareil. 

30 

14. Appareil de la revendication 10 oCi ladite portion de 
la sortie de P6metteur (26) regue par le recepteur 
(28) apr^ avoir agi avec le moyen lormant reactif 
(14) ayant reagi avec ladite portion tfechantillon du 

3S corps (12) est de la lumidre retiechis. 

15. Appareil de la revendication 10 oii ledit micropro- 
cesseur (22) est eiectriquement connecte audit re- 
cepteur (28) en faisant passer le courant k la sortie 

40 dudit recepteur k travers un convertisjseur courant 
k tension (52), dont la tension forms une entree du- 
dit microprocesseur (22). 

16. Appareil selon la revendication 10 ou ledit bloc de 
4S test (10) ades passages separesnesecoupantpas 

(60, 62), un premier passage (60) contenant i'emet- 
teur (26) et se terminant k ladite bande de reactif 
chimique (1 4), lesdils passages formant des angles 
sensibiement differents par rapport k la surface de 
so la bande de reactif chimique, 

ledit bloc de test ayant de plus une chambre 
(63) avec un certain nombre de surfaces (64), 
iesdites surfaces etant disposees k des angles 
ss individu els par rapport k la bande de reactif chi- 

mique (14) de manldre que le rayonnement 
eiectrochimique dudit emetteur (26) passant k 
travers ladite bande de reactif chimique soit re- 
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tidchie sensiblement au loin de ladite bande de 
r^actlf chimique. 

17. Appareil de la revendicatbn 16 oD ledlt tehantlllon 
cofporel(12) esldusang. s 

18. Appareil de la revendication 17 ou ledK constKuant 
estduchoiestdrol. 

19. Appareil selon toute revendication prdc4dente ou io 
iedtt 6metteur (26) est une diode photodmetlrice. 

20. Appareil de la revendication 1 9 dtx ladite diode pho-. 
to^meltrice (26) dmet un rayonnement 6Iectroma- 
gn^tique dans le spectre de la lumigre visible. is 

21. Appareil de la revendication 20 ou la diode photo6- 
mettrice (26) 6met de la lumifere visible h 660 nm. 

22. Utirisation d'un appareil selon toute revendication so 
prteMente pour mesurer la concentration d'un 
constltuant dans un dchantillon corporel (12). 
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